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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve accuracy in 
adjustment, and to facilitate adjustment without 
experiencing an out-of visual field by generating 
interference fringes to optical beams by means of a 
diffraction grating piece, which is arranged at the 
light converging position of the beams from an optical 
head, projecting the fringes to an imaging device by 
means of an observation optical system, adjusting the 
optical system of the head based on the projected 
picture and detecting the phase information of the wave 
front of the fringes. 

SOLUTION: A beam spot converged by the objective lens 
7 of an optical head 1 is reflection-diffracted by a 
grooved disk piece 8, and interference fringes are 
generated by superimposing 0-order diffracted light 
and ±1 st-order diffracted light in a transversely 
shifted manner. The fringes are projected onto the light 
receiving surface of a camera 15 by an observation 
optical system 70 made of lenses 12 and 13 and image 
formed. The projected image is then aberration-analyzed 
by a picture processing device 16 and the head 1 is 
adjusted so that aberration is minimized. Thus, accuracy 
in the adjustment of the head 1 is improved and no 
out-of visual field is experienced even though the 



adjustment, in which the angle of the lens 7 is slightly 
varied, is conducted because the visual field is wide. 

COPYRIGHT: (C)1999,JPO 



111 



(19) H*H#llFJt (JP) 



02) ^ IS 4# 1^ ^ « (A) 



-283268 

(iayjma ^^Ri 1^(1999) io^ish 



(5i)int.a« mmm^ fi 

G 1 1 B 7/135 G 1 1 B 7/135 A 

G 0 2 B 7/00 G 0 2 B 7/00 H 



i^Eiii^ mntm(D9kio ol 7 h) 





»8l¥10-82222 




000005821 














(22)ffiHB 


*m0¥(1998)3^27B 












(72)«M# 












;*:l»ifPmm:^^P1X1006#«j 


















(72)SKB« 


fpm mm 




























(74)f«i!A 


»m± CM m 





(54) ^m<o^m: ^^-^vife^miowm^mscxm^s 



(57) Ilgii!*)] 

L. H5SE^8^«l^«a!l3ie^^7 0{^J;oT«fife»«l 5 



"TTTT- ^ 





(2) 



1 



s/ ^ w 2 ®«*#-t-s r i: ^itm t -r S 2 x« 3 

m:^^h(o^i0mimi-^mmnmKm-^^^xit^m'^¥r-r 

Mo 
[00 0 1] 

[O 0 0 2] 50 




^mW-l 1-283268 

2 



[0 0 0 3] H 7{^:*^^/^T, i tt^SPfi'^-^?fc53fe'^s' 

So 

10 0 0 41 1 0 8«3t7*'f ^^'S^tl^CiPi^'^CO*^^ 
~^yy^, 1 0 9f4*f#JU>'X7i;iJ;or*/<— 

1 0 8(^±ffi{c:m5t$ixfc?S/h^'Ks/ l l Ott^/h 

5^, 1 1 l(4®«5[M3t^^l 1 0SrSi@Lfci|X*3fex 1 
1 2«i|R*3fei 1 1 ^^P>7d-— *;^^W*^^>Bi-t-Sfc 
it)(Dt'— i:«:^7°y , 1 1 3ttJR^3tl 1 l<7>^& 
^$ijpg-rsfci*oo>'-f'/u^— T-*>5o 1 1 4(4^/h>^jK 
M 0 9(0^. 1 1 5«^1 1 4SrjaS!|-t-5fc«)iZ>;* 
1 1 6tt;*7<5 1 1 5-e#b4x^iii*feSr«!.a-r-5 

[0 0 0 5] ilEISfiKcDtSjKco^t^s' K3fe^^<^PS^ 
BT'tt, m^X:h 5 I — ■!^• 2 Sr=fr-r5 s' K 1 

T;*^^— l O 8<D±mi^Myt^ixtcm'l^^^'y h 
1 0 9Sr. ©^^3t#:*i 1 0{^J;oTte:;k:L. t'— A 
ytJ'— 1 1 2. 1 1 3S:iilT^;^ 7 1 

1 5(DS:^mi^mi 1 4$r*g«Ki-5„ 
[0006] fiy<yll 6\a-t. m8 (a) jc:;T^-rj; ? 
/if— A;^;Ks' h7°ci7T-r/H 1 7>iS«a!f$nS„ i 

<r)y^^M,:^^'y h^'tJ^r-i'/n i 7 SrH^fe^O-a^g i 
16i^<tor. 'f'bO* (O^c^t) (^7^n:7r'l'/l^trl^ 
*L. 08 (b) i:Lm-tX^^£i^V:yr(D:fviyr^ 
/H 1 8*^^-t-5o :rK)::^a:7TW^/H 1 8*2fJ»fb 

u>-X7©^«Sr^/Hi^{b^-ti:fciP (^J-^UXMP 
lg) , 3 y ;>«-^U'VX4©3t«i5^r«i]fii:B*IS[/h{j:^fk 

(^^.HR^^M) ^^t'bT. 1 0 8 

(7)±m{^mye^titi'^'hy^^ -y mo 9/ji5^^fl^t>ti:i^c 

[0 0 0 7] 

^(D^-^'y h'^^^<Dmmmmxi-i. ^mi\Rmcomm^ 

^s/ h3tfl:co:'^$/i^5>SrjtTT-2ky >'iyV)7°cI:7r 



# 

3 

[000 8] m^^^^y M o 9 ^m»m^^^ 
1 1 oizX'oxm^mim^-ri>i^^M7iih?><ox'. m.m- 

[0 0 0 9] T^mmi-i. ±mmm(Df^m^mm\^. 

[0010] 10 

[0 0 1 1] X*^M<^3t-^s' K3t^5S«P!iSK«> 

^icDmmmmA^hcD^mmim-r^bmm^m^m'^^^x 
[0 0 12] ±mmvTm^}itvxi-i. mm-^^:^^^ 

^\ 

[O O 1 31 ff*3g2~5, 8~1 OttlH]*f«F^.>t;6S« 

[0014] vit^^(Dm^:)5m^nm 
i.>bKMmm%^'^w^^s ^(o^^m^m^L-xum 

[0 0 15] 

{3^mff>mm(Dmm] sir. ^?&mi^m^^^y K3te^ 
[0016] m i 1 mmMm(o^-^ y vit^7^(om 50 




WM^l 1-283268 



4 

Ill 3 tt^ 1 mmmm\ziiid»^mMm^%(Dm.m.^fn-rm. 
mm. HI 4 fi^ 1 mmrm(D^^^y k^^^^pssib 
(oifm^Tf^-riEmm. gi 5 ttig 1 *iis?i^iifi03t--s/ K3t 
^^<^ra^^is®^W)gi5cDfli^^;^-r«is:ia iiEmmt 

[0 0 1 7] w.x'mmMm(D^-^y v'%^^(r>mmmm. 

[0 0 1 8] El 1 |;lio^^T. 1 filftPSi^wjt-^s' K. 
2 tt^t-^s/ K 1 <^5fej!ST-fcSit^J»«:^— tf , 3 tt^t^^fls: 

6 i o TRM $ fit' W-n^ 5 ^Bff ^<^I»/J^X y h 
m^-t^tili>(OSei^i-l^XX'^i>o 
[0 0 19] Sfi^T^^-X^^tetl^Cff^trJi^fig^tL 

x^^rstrioTs^iajf^ti-itT^jt. ionm#tftij 

[0 0 2 0] 1 1 (4^g^^9;0^Pj7;t— ;*>^^tiJ3t^:9• 
ll^-rS/^:«)Wt'— J>.;:^7°y T-fc-5o 12. 13t4 
^^^■?i^^>'X■x?fc 9 . 2 ft i ffi-C«SiJ^;^^ 7 o <Srfi| 

ttT^3fci 4^ti^i-^fcJt)©;^^^ . 1 

[00 2 1] JiiECD J; 5 {dfll^Sttjt^fe'^s/ K3fc;^^cD 

ii«gBi-oi,>r. i(oW}m^'o\,^xmm-ri>o 

[ 0 O 2 2 ] 5/ K 1 <5??tMT*fe5 ij^^fls: if 2 /i^ 
€>W«^?nfc^»3t3fa, =iy^— ^u>'X4{;iJ:oT 

U'>'X 7 J; o xmn^r'-i X i!' >t 8 co JbffiCi** 
$*T.So «#^7=Vx^>i-8(cJ;cTS#tlHl^^4xfc0 

»CliI*f^2 0i±l»:|5I^?fe2 1, 22 (02#^) tt 

ocTjL-vXi 2, 1 3 ;J^ib/^-5liStt¥^ 7 O (iioT 

^ixytTgfifilSrWflliaaaSgi 6{rJ:o-ci|X^5>WL., 

<7??fe-^;y KlWpStl*. f?i|;i«^!|%uvX7(?5:^^^ 
^/hi:i'S^t;$-*fci9 (=>-^J|XMI^S) . =2y)^~^u>' 
X4(Z>?ttt;^|plfifcB?r^/jN{c:3Eft:$-tir.5 

[0 0 2 3] -^i:!. m2izm<s\,-'X. irmm<o±^i^m 
[0 o 2 4] lll2^c^3^^T. 7fa*r!|%t'>'X, 8«?ii^^ 

^7=V:^^Jts 1 8«f^f^^7="fXi?>}-8(75±S{;f^J5g 

$tbfc«^<o?®T'fcSo 1 9fi*l-4^wvX7{;iJ;oT« 




10 0 2 6] t:*-iN>^7K:y M 9fifgl 8(^J:oTlHlSf 
0&[lJt^^t2 0 ,^ ± 1 fj^lIJ?f)t:2 1 , 2 2(3:^rL 

[0 0 2 7] 0 3 {c:S<5v^T> 2-d(Du:^Xi 
2. 1 3>6^b?^^'5ma'J3fe^^7 Oco5t^iBg^c:ov^rm 

[0 0 2 8] 2(Om.^.^Mltf 1 . l/>'Xl 3 

(7),1S^.Sggfi^ f 2T*fc6o r^x ivmm^^^:^. 2 5 1^ 

[0 0 2 9] I1I3 t;i^-r J: 5» ^4^1/>'X7 ;?)^^> u^/ 
Xl 2^T*coSggiS: f 1 . l^>'Xl 2;0^f5l/>-Xl 3^ 
•rcoSEgi^ f 1 + f 2 , L-^^Xl 3;i^?>;^7« ^ 1 5<?^S: 
*dS2 5*t^<7)Sggt^ f 2 ir-r^o w(Z)J: 5t-i2ei-S 

[0 0 3 01 mtmA\cm^^^^x. mimmnm(o^^ 

[0 0 3 1] ^gl4^c::^oV^T. lif^^^^yh\ smMH^ 

;^^>ft{Ri$^Sx 12. 1 3t^-^ix-?tbl^VXT^2t^Cl 
ffiT*«SiJ^^^^ 7 0 ^mm. 1 5 f^«SiJfflcO;^ 7^ ^ 
fcSo ^0\'ty:^-^:^mm^^^. 3 1(i3fe--:yKl 

tr^Tfe^^iaS^ST-fc^o 3 2. 3 3 fi^tt^*tb?m^ 
^ 7=V 8 ^^/^ ^ ft fc" 5/ ^ ^ t OglJcC>«{^^ ^ 

;^^>t-8a (ll5#Rg) tc^9#x.S;rc4^(7);^^-f K;^ 

[0 0 3 2] 4 Of^7=V^^m*^^^T-fcoT. 

h;^^?mt#7=v;^:^K'8(7)f#i 8 m2^m) ^mm^ 

\'^io:>y^m^:y^7\^X^xm^^f^f^ 

[0 0 3 3] •rV;^^>ftf*1^^^4 0(D.SBKjaffi 

ll5t;i7j^"rJ:5?fe1t^SrLTVN5o 

[0 0 3 4] E|5{;l*5^/^T> 8H^1 (7)?j|{i*#f=V.P^^ 



(4) 11-283268 

mm<o^^y vyt^m(Dmmmmn. m^j^^2mm<D^ 

/c?5NA(7)2fit7:>>tt^ixvX7^}^ofc7t:^:y Kl 
mir^:it^^^LX\^-^^o ^(om^. l^fj:^NA(D2 
m(DM^\y>>C7\cMft^\^X. SJ^?6?«t:'*5/^«r«po2 

[0 0 3 5] fiL. M^^>:^^7:^^im<7:>^^y Kl ^ 
10 PSi-^^-a^t^l^^. «2<7)ftMt7^V;^^jt8 afi:^S 

[0 0 3 6] 41 tililES!)^^> 4 2 f^^frlg^-^^^r^fc 

iz.m-mm m^wm 0^^^:^^^) . ^fgig m^it 

lAxm/sec) T*ffimjlKl^"^5fia#Sri^Oo rcDfc 

-So 

[0 0 3 7] 43 fiS'Ji^igS)^^^. 4 4 fiTOte-'^-^'e 

[0 0 3 8] ±IEL;r:ij:5{-> 111 5^ K 

3^^^^(^PSSBi^J:tbf^, Kl co>(t4^i/:/X7 

8. 8 a (;ii:oTSMlH3iFf§-li:. 0 I^InlJFf^ 2 0 t ± i 
ISk[HlSf3fe 2 1. 2 2 ir ^mTh \^it:imi3i^t>'±Xl^mm 

^^figi-'So ^<D=^WM^2^(DUl^Xl 2. 1 3:^^^ 
/^smayTfe^^T 0{:LXoX:^;^y 1 5(D§iyt^2 5{c 

30 istBLxmifSii^s :i<Dt^mmm^mm^mmmi 6xiR 

-A^^/K-/ h^^sf^l 8^«S§]SJ;5(-7K¥;^[p](majl 
[0 0 3 9] ±iS<^ J: 5 {-^ ^1 3IS£?[?fl8<30^--^;/ 

^^(ommmmi^xtiit. mH^r^^:^^}is. 8a(r 

[0 0 4 01 ll6f^*^?^(^)^2*j5fi^ffi(c:*5ttS?m^ 

[0 0 4 1] m2mmmm(Dyt^y i^^^^^commmm 

50 ^>^^S^Ji. I»<^?m^t7^^;^^>f8. 8aSr<^ffl* 



(5) 



11—283268 



8 



[0 0 4 2] |l6{J::j3t/^T, 4 5 {afS^tx-C 
4 6f4||ico^4fe)U':/X(Z>NAlJ:*|-|j;Lfcfs'f^<7)?»Sr 

t^^mWi. 4 7f4^2(^*ffeP-VX(75NA{c:*t/J;Lfct' 

Ac?5 2iec^>?f!g&U'^'X4-j^o5t-~-3/ K 1 '^riaSi-2)o 
[0 0 4 31 Bp-t,, «f^#xV;^:^'>t-4 5 5r7K¥:^l^(c: 
^±«jl«J$■^^:SSg«)*^--<^A;^)«#^^J^»L,-C. mi 

^g:®4 6 tmi^4 7 cDm:)y<Dm^^m^ ^ 0 i^^mmm'f- 

[0 0 4 41 ±ISU;^J:5{-. m2*Jg?l^^i03t^s/ K 

2a«(^)«t°s/^(^^^4 6. 4 7(o—:^co^^mm^ 

[0 0 4 5] m 2 mmmmo:>^-^iy v^^m<Dmmmm 
Kxtii^, mti:^2mm(^m^^y^(omi^4 4?^ 

K-o^ ?) SrfT 5 - ite < S''* 5 N A<?? 
2f@<^*)-!|t(U-:/X$ri#03fe--s' Ki SrHSi-sr 

[0 0 4 61 



mmm^mm-r s r. t -e t § „ 

[|llffi(^ffli*^*fftMl 

[IS 1 1 ^?^m<om 1 mmmmo)^^^ h'^^m<Dm^ 
[12121 mimmmmi.^mf^'fmm^i^mm(Dmmm 

10 [ia 4 1 m 1 mmmm<D^^ ^ v^^McommmmcD^ 

[12161 ^^m(om2mmMm\^i(in^mn^'f^:=^i^ 
[1217] v^m(r>%^^y v^^^<Dm^mm.(o^^mm:^ 

[1218] %^(D^-^y v%^^<Dmm.mm.\^ii»^^■- 
J>.:^•^1:/ V-y^^-yr^ f\^(r>mAm-^^^ . (a) 

(b), (4B)a^*!iaiie{-J:oT^*$tvs 1 

[«g^-§-roiftegi 

1 ^fe-^-s/K 
2 

7 ^it^U-i^X 

8. 8a. 4 5 «{^^7=V^^>i- (IaI^^&^=•>H■) 

7 0 WJTt^m 

15 7 (m^E) 

30 16 m^nm^m. 

18 » 

3 1 3t^mp3i^© 

4 0 f'^y^i'n^i^^m 

4 1,43 mWn^lF- 



[1161 












* M ^ 


. . 


* ^ ^ 


* ^2 ' 



66 



67' 



65 



